Abnormal Leydig cell development at puberty in the androgen-resistant Tfm mouse.
Leydig cells are the major source of androgens in the male, and it is likely that these cells are also targets for androgen action. The role of androgen action in regulating the development of Leydig cell function has been determined using the testicular feminized (Tfm/Y) mouse, which lacks androgen receptors. In Tfm mice, the testes fail to descend at the normal time (25 days), and testicular descent was, therefore, surgically prevented in control (+/Y) animals. The activity of 3 beta-hydroxysteroid dehydrogenase increased during development from 5-40 days in control and Tfm mice, with no significant difference between the groups. In control animals, 17 alpha-hydroxylase activity was low from 5-25 days, at which time there was a 26-fold increase up to 40 days. In the Tfm group, 17 alpha-hydroxylase activity was 4-fold higher than that in controls on day 5, but showed no change in activity after 25 days and remained at neonatal levels up to 40 days. The activity of 17-ketosteroid reductase in the control animals showed a developmental pattern similar to that of 17 alpha-hydroxylase, with a marked increase in activity after 25 days. In the Tfm group, 17-ketosteroid reductase was normal on day 5, but failed to show any significant change thereafter and remained at neonatal levels on day 40. Serum LH levels in control animals increased from 5 days to a peak at 30 days. In Tfm mice, LH levels were significantly increased on days 20 and 40, but did not differ from controls on days 5, 25, and 30. In control +/Y animals, in which normal testicular descent was allowed to proceed at 25 days, the pattern of development was similar to that in the cryptorchid +/Y animals, although the increase in 17 alpha-hydroxylase activity at 30 and 40 days was significantly greater. The results show 1) that fetal Leydig cell steroidogenesis is enhanced in the absence of androgen receptors, but 2) that adult Leydig cells require receptor-mediated androgen activity around day 25 for normal functional development. In addition, 3) the lack of testicular descent at 25 days reduces the pubertal rise in 17 alpha-hydroxylase activity.